1.. Introduction {#s0001}
================

Patients with atrial fibrillation are at increased risk for stroke, and many benefits from anticoagulation with warfarin. Warfarin has been shown to decrease the risk of stroke by two-thirds in patients with atrial fibrillation \[[@cit0001]\]. Multiple large-scale studies, such as the Stroke Prevention in Atrial Fibrillation Study (SPAF) \[[@cit0002]\], the Boston Area Anticoagulation Trial for Atrial Fibrillation (BAATAF) \[[@cit0003]\], and Stroke Prevention in Nonrheumatic Atrial Fibrillation (SPINAF) trial \[[@cit0004]\], have shown the benefit in stroke reduction amongst anticoagulated patients with atrial fibrillation. In non-valvular atrial fibrillation, the target goal for INR is 2.0--3.0 \[[@cit0005]\]. INR levels below 2.0 do not adequately decrease a patient's stroke risk, while INR values greater than 3.0, are associated with an increased risk of bleeding. Therefore, it is important to keep patients within the therapeutic range for as much time as possible in order to maximize the risk--benefit ratio. Many factors play a role in a patient achieving maximum time in the therapeutic range (TTR) including various pharmacologic interactions, patient adherence, adequate laboratory monitoring, and timely dose-adjustments. In a meta-analysis performed by Oake et al \[[@cit0006]\], increased TTR conferred the lowest absolute risk of hemorrhage and thromboemboli in patients treated with warfarin for non-valvular atrial fibrillation. Time spent above the therapeutic range with an INR between 3 and 5 was associated with an increased risk of hemorrhage (relative risk = 2.7; 95% confidence interval 1.8--3.9; *p* \< 0.01). An INR greater than 5 was associated with even greater risk (relative risk = 21.8; 95% confidence interval 12.1--39.4; *p* \< 0.01). Time spent below the TTR led to an increased risk of thromboemboli with a relative risk of 2.4 (1.9--3.1; *p* \< 0.01) \[[@cit0006]\].

Several studies have examined elements of patient understanding of their anticoagulation therapy, many of which highlighted deficiencies. McCabe et al. found that 15% of patients could not state the name of their medication and only 41% of patients knew the indication for their warfarin therapy \[[@cit0007]\]. Tang et al. reported that 75% of patients could not identify possible side effects and that 82% of patients were uncertain of the significance of discontinuation of warfarin therapy \[[@cit0008]\]. The risks associated with warfarin use are also well documented. As such, informed patient consent prior to the initiation of anticoagulation is of paramount importance. Patients should be educated about the risks and benefits of anticoagulation with warfarin for stroke prevention. In this study, we aimed to evaluate patients' understanding of their warfarin therapy.

2.. Material and methods {#s0002}
========================

A cross-sectional study was performed of patients actively taking warfarin for non-valvular atrial fibrillation in order to assess the knowledge regarding their therapy. A questionnaire about warfarin ([Table 1](#t0001){ref-type="table"}), assessing knowledge of indications, benefits, and risks, was distributed to patients at the Warfarin Anticoagulation Clinic at Mayo Clinic Florida, between March 2014 and August 2016. A total of 99 patients on warfarin therapy for non-valvular atrial fibrillation were included in the study. Patients' baseline knowledge of warfarin therapy, demographics, and clinical characteristics were collected at the time of the survey ([Table 2](#t0002){ref-type="table"}). CHADS~2~ score, HAS-BLED score, and the Charlson Comorbidity Indexes were calculated for each patient through review of their medical records and were compared to their answers on the questionnaire to determine if their responses were correct. Patients who answered six or more questions correctly were labeled as 'Knowledgeable', while those who answered fewer than six questions correctly were labeled as 'Not Knowledgeable'. While at the time of this study, the CHA~2~DS~2~-VASc score was available for use, at our institution, the CHADS~2~ was still primarily in use, and thus the CHADS~2~ was recorded as opposed to the CHA~2~DS~2~-VASc.Table 1.Patient knowledge questions stratified by how knowledgeable a patient is. Knowledgeable (*N* = 66)Not\
Knowledgeable (*N* = 33)Total (*N* = 99)*p* value**What medical condition are you taking warfarin for?**   0.0701^a^ Atrial fibrillation51 (77.3%)23 (69.7%)74 (74.7%)  Deep venous thrombosis or pulmonary embolism10 (15.2%)6 (18.2%)16 (16.2%)  Heart valve disease4 (6.1%)0 (0.0%)4 (4.0%)  Not sure1 (1.5%)4 (12.1%)5 (5.1%) **What is your risk of stroke within a given year if you do not take warfarin?**   0.9348^a^ 2%2 (3.0%)1 (3.0%)3 (3.0%)  3%1 (1.5%)0 (0.0%)1 (1.0%)  4%2 (3.0%)0 (0.0%)2 (2.0%)  6%6 (9.1%)2 (6.1%)8 (8.1%)  6--20%2 (3.0%)0 (0.0%)2 (2.0%)  20--50%7 (10.6%)3 (9.1%)10 (10.1%)  \>50%46 (69.7%)27 (81.8%)73 (73.7%) **Warfarin decreases your risk of stroke by ...**   0.3030^a^ \<5%1 (1.5%)0 (0.0%)1 (1.0%)  5--10%0 (0.0%)2 (6.1%)2 (2.0%)  10--20%1 (1.5%)0 (0.0%)1 (1.0%)  20--40%2 (3.0%)0 (0.0%)2 (2.0%)  40--60%7 (10.6%)4 (12.1%)11 (11.1%)  60--80%8 (12.1%)1 (3.0%)9 (9.1%)  100%2 (3.0%)2 (6.1%)4 (4.0%)  I don't know45 (68.2%)24 (72.7%)69 (69.7%) **Your risk of significant bleeding while on warfarin within a given year is ...**   0.2299^a^ 1%6 (9.1%)1 (3.0%)7 (7.1%)  2%4 (6.1%)1 (3.0%)5 (5.1%)  4%4 (6.1%)0 (0.0%)4 (4.0%)  9%2 (3.0%)0 (0.0%)2 (2.0%)  10--20%7 (10.6%)1 (3.0%)8 (8.1%)  \>20%4 (6.1%)5 (15.2%)9 (9.1%)  I don't know39 (59.1%)25 (75.8%)64 (64.6%) **Which of the following increases your risk of bleeding if taken while treated with warfarin?**   \<0.0001^a^ Alcohol11 (16.7%)1 (3.0%)12 (12.1%)  Antibiotics20 (30.3%)0 (0.0%)20 (20.2%)  Aspirin22 (33.3%)2 (6.1%)24 (24.2%)  Not sure/Do not know5 (7.6%)8 (24.2%)13 (13.1%)  Vitamin K in green leafy vegetables8 (12.1%)22 (66.7%)30 (30.3%) **Which of the following decreases your risk of bleeding if taken while treated with warfarin?**   \<0.0001^a^ Alcohol0 (0.0%)3 (9.1%)3 (3.0%)  Antibiotics1 (1.5%)1 (3.0%)2 (2.0%)  Aspirin0 (0.0%)2 (6.1%)2 (2.0%)  Not sure/Do not know27 (40.9%)27 (81.8%)54 (54.5%)  Vitamin K in green leafy vegetables38 (57.6%)0 (0.0%)38 (38.4%) **What type of education/information did you receive when you started warfarin therapy?**   0.7602^a^ DVD4 (6.1%)1 (3.0%)5 (5.1%)  Discussion with a physician or clinic nurse24 (36.4%)16 (48.5%)40 (40.4%)  Do not recall8 (12.1%)2 (6.1%)10 (10.1%)  None5 (7.6%)3 (9.1%)8 (8.1%)  Pamphlet25 (37.9%)11 (33.3%)36 (36.4%) **Total \# of INRs**   0.3829^b^ *N*663399  Mean (SD)45.4 (14.2)46.7 (15.1)45.9 (14.5)  Median43.050.046.0  Q1, Q335.0, 54.037.0, 53.036.0, 54.0  Range(18.0--88.0)(7.0--78.0)(7.0--88.0) **\# of therapeutic INRs**   0.4871^b^ *N*663399  Mean (SD)26.4 (9.2)25.0 (7.2)25.9 (8.6)  Median26.025.025.0  Q1, Q320.0, 32.022.0, 30.022.0, 31.0  Range(5.0--47.0)(6.0--39.0)(5.0--47.0) **% of INRs in therapeutic range**   0.1629^b^ *N*663399  Mean (SD)59.0 (15.3)55.9 (11.4)58.0 (14.2)  Median60.254.958.8  Q1, Q350.7, 69.150.0, 62.550.0, 66.7  Range(20.8--89.5)(34.4--85.7)(20.8--89.5) [^1] Table 2.Baseline and medical characteristics stratified by how knowledgeable a patient is. Knowledgeable (*N* = 66)Not\
Knowledgeable (*N* = 33)Total (*N* = 99)*p* value**Gender**   1.0000^a^ Female22 (33.3%)11 (33.3%)33 (33.3%)  Male44 (66.7%)22 (66.7%)66 (66.7%) **Age (years)**   0.9881^b^ *N*663399  Mean (SD)79.4 (9.6)79.3 (10.1)79.4 (9.7)  Median81.580.081.0  Q1, Q374.0, 86.075.0, 88.074.0, 87.0  Range(46.0--98.0)(58.0--93.0)(46.0--98.0) **Stroke, sig. bleeding, other major event on warfarin**   0.7273^a^ No60 (90.9%)29 (87.9%)89 (89.9%)  Yes6 (9.1%)4 (12.1%)10 (10.1%) **Stroke risk: congestive heart failure**   0.3867^a^ No37 (56.1%)22 (66.7%)59 (59.6%)  Yes29 (43.9%)11 (33.3%)40 (40.4%) **Stroke risk: hypertension**   0.3487^a^ No7 (10.6%)6 (18.2%)13 (13.1%)  Yes59 (89.4%)27 (81.8%)86 (86.9%) **Stroke risk: age ≥ 75**   0.6266^a^ No18 (27.3%)7 (21.2%)25 (25.3%)  Yes48 (72.7%)26 (78.8%)74 (74.7%) **Stroke risk: diabetes**   1.0000^a^ No44 (66.7%)22 (66.7%)66 (66.7%)  Yes22 (33.3%)11 (33.3%)33 (33.3%) **Stroke risk: prior stroke/TIA**   1.0000^a^ No53 (80.3%)27 (81.8%)80 (80.8%)  Yes13 (19.7%)6 (18.2%)19 (19.2%) **CHADS2 score**   0.3566^b^ *N*653398  Mean (SD)2.8 (1.1)2.7 (1.4)2.8 (1.2)  Median3.02.03.0  Q1, Q32.0, 3.02.0, 4.02.0, 3.0  Range(0.0--6.0)(1.0--5.0)(0.0--6.0) **Bleeding risk: hypertension (SBP \> 160)**   0.2817^a^ No10 (15.2%)8 (24.2%)18 (18.2%)  Yes56 (84.8%)25 (75.8%)81 (81.8%) **Bleeding risk: abnormal renal function (Cr \> 2.2)**   0.1065^a^ No65 (98.5%)30 (90.9%)95 (96.0%)  Yes1 (1.5%)3 (9.1%)4 (4.0%) **Bleeding risk: abnormal liver function**   0.5988^a^ No64 (97.0%)31 (93.9%)95 (96.0%)  Yes2 (3.0%)2 (6.1%)4 (4.0%) **Bleeding risk: age (≥ 65)**   1.0000^a^ No7 (10.6%)4 (12.1%)11 (11.1%)  Yes59 (89.4%)29 (87.9%)88 (88.9%) **Bleeding risk: previous stroke**   1.0000^a^ No57 (86.4%)28 (84.8%)85 (85.9%)  Yes9 (13.6%)5 (15.2%)14 (14.1%) **Bleeding risk: prior major bleeding or predisposition**   1.0000^a^ No62 (93.9%)31 (93.9%)93 (93.9%)  Yes4 (6.1%)2 (6.1%)6 (6.1%) **Bleeding risk: labile INR (\< 60% of time in TTR)**   0.5098^a^ No41 (62.1%)23 (69.7%)64 (64.6%)  Yes25 (37.9%)10 (30.3%)35 (35.4%) **Bleeding risk: drugs predisposing to bleeding?**   0.6730^a^ No39 (59.1%)18 (54.5%)57 (57.6%)  Yes27 (40.9%)15 (45.5%)42 (42.4%) **Bleeding risk: alcohol use? (\>8/wk)**   0.1652^a^ No51 (77.3%)30 (90.9%)81 (81.8%)  Yes15 (22.7%)3 (9.1%)18 (18.2%) **HAS-BLED score**   0.3493^c^ Missing653398  03.0 (1.0)2.8 (1.1)3.0 (1.0)  13.03.03.0  22.0, 4.02.0, 4.02.0, 4.0  3(0.0--5.0)(1.0--5.0)(0.0--5.0)  4     5    **Length of time on warfarin (months)**   0.4451^b^ *N*653398  Mean (SD)68.4 (58.7)59.2 (51.9)65.3 (56.4)  Median60.046.056.5  Q1, Q326.0, 96.014.0, 84.024.0, 96.0  Range(1.0--240.0)(1.0--168.0)(1.0--240.0) **Education documented?**   0.4980^a^ No24 (36.4%)9 (27.3%)33 (33.3%)  Yes42 (63.6%)24 (72.7%)66 (66.7%) **Race**   0.3927^a^ Missing112  White62 (95.4%)29 (90.6%)91 (93.8%)  African American3 (4.6%)3 (9.4%)6 (6.2%) **Preferred method of learning (choice = doing)**   0.6620^a^ No24 (36.4%)14 (42.4%)38 (38.4%)  Yes42 (63.6%)19 (57.6%)61 (61.6%) **Preferred method of learning (choice = seeing)**   1.0000^a^ No40 (60.6%)20 (60.6%)60 (60.6%)  Yes26 (39.4%)13 (39.4%)39 (39.4%) **Preferred method of learning (choice = discussing)**   1.0000^a^ No50 (75.8%)25 (75.8%)75 (75.8%)  Yes16 (24.2%)8 (24.2%)24 (24.2%) **Preferred method of learning (choice = reading)**   1.0000^a^ No37 (56.1%)18 (54.5%)55 (55.6%)  Yes29 (43.9%)15 (45.5%)44 (44.4%) **Preferred method of learning (choice = not disclosed)**   0.5988^a^ No64 (97.0%)31 (93.9%)95 (96.0%)  Yes2 (3.0%)2 (6.1%)4 (4.0%) **Preferred method of learning (choice = listening)**   0.2817^a^ No56 (84.8%)25 (75.8%)81 (81.8%)  Yes10 (15.2%)8 (24.2%)18 (18.2%) **Highest level of education completed**   0.5743^a^ Missing336  Some college or 2 year college degree17 (27.0%)5 (16.7%)22 (23.7%)  4 year college graduate16 (25.4%)11 (36.7%)27 (29.0%)  Post graduate studies17 (27.0%)9 (30.0%)26 (28.0%)  High school or less13 (20.6%)5 (16.7%)18 (19.4%) **Employment status**   0.7677^a^ Missing202  Retired55 (85.9%)27 (81.8%)82 (84.5%)  Employed/Unemployed/Self/Work disabled/Homemaker9 (14.1%)6 (18.2%)15 (15.5%) **Living environment**   0.7977^a^ Missing101  House48 (73.8%)26 (78.8%)74 (75.5%)  Apartment12 (18.5%)6 (18.2%)18 (18.4%)  Assisted/Nursing/Other5 (7.7%)1 (3.0%)6 (6.1%) **Does the patient wear hearing aids?**   0.6351^a^ Missing314  No43 (68.3%)24 (75.0%)67 (70.5%)  Yes20 (31.7%)8 (25.0%)28 (29.5%) **Visual impairment**   0.5666^a^ Missing448  No49 (79.0%)25 (86.2%)74 (81.3%)  Yes13 (21.0%)4 (13.8%)17 (18.7%) **Does the patient have problems managing medication**   0.1685^a^ Missing8513  No53 (91.4%)28 (100.0%)81 (94.2%)  Yes5 (8.6%)0 (0.0%)5 (5.8%) **History of cognitive impairment?**   0.6396^a^ Missing482674  No13 (72.2%)4 (57.1%)17 (68.0%)  Yes5 (27.8%)3 (42.9%)8 (32.0%) **Beers medication number**   0.4211^a^ Greater than or equal to 411 (16.7%)8 (24.2%)19 (19.2%)  Less than 455 (83.3%)25 (75.8%)80 (80.8%) **Comorbidity: myocardial infarct**   0.5510^a^ No64 (97.0%)33 (100.0%)97 (98.0%)  Yes2 (3.0%)0 (0.0%)2 (2.0%) **Comorbidity: congestive heart failure**   0.2752^a^ No37 (56.1%)23 (69.7%)60 (60.6%)  Yes29 (43.9%)10 (30.3%)39 (39.4%) **Comorbidity: peripheral vascular disease**   0.0109^a^ No66 (100.0%)29 (87.9%)95 (96.0%)  Yes0 (0.0%)4 (12.1%)4 (4.0%) **Comorbidity: cerebrovascular disease (except hemip**   0.7950^a^ No51 (77.3%)27 (81.8%)78 (78.8%)  Yes15 (22.7%)6 (18.2%)21 (21.2%) **Comorbidity: dementia**   0.5510^a^ No64 (97.0%)33 (100.0%)97 (98.0%)  Yes2 (3.0%)0 (0.0%)2 (2.0%) **Comorbidity: chronic pulmonary disease**   0.7472^a^ No58 (87.9%)30 (90.9%)88 (88.9%)  Yes8 (12.1%)3 (9.1%)11 (11.1%) **Comorbidity: connective tissue disease**   ^a^ No66 (100.0%)33 (100.0%)99 (100.0%) **Comorbidity: ulcer disease**   0.0109^a^ No66 (100.0%)29 (87.9%)95 (96.0%)  Yes0 (0.0%)4 (12.1%)4 (4.0%) **Comorbidity: mild liver disease**   0.3297^a^ No64 (97.0%)30 (90.9%)94 (94.9%)  Yes2 (3.0%)3 (9.1%)5 (5.1%) **Comorbidity: diabetes (without complications)**   0.8272^a^ No42 (63.6%)20 (60.6%)62 (62.6%)  Yes24 (36.4%)13 (39.4%)37 (37.4%) **Comorbidity: hemiplegia**   0.3333^a^ No66 (100.0%)32 (97.0%)98 (99.0%)  Yes0 (0.0%)1 (3.0%)1 (1.0%) **Comorbidity: moderate or severe renal disease**   0.0394^a^ No64 (97.0%)28 (84.8%)92 (92.9%)  Yes2 (3.0%)5 (15.2%)7 (7.1%) **Comorbidity: solid tumor (non-metastatic)**   0.3487^a^ No59 (89.4%)27 (81.8%)86 (86.9%)  Yes7 (10.6%)6 (18.2%)13 (13.1%) **Comorbidity: leukemia**   0.5510^a^ No64 (97.0%)33 (100.0%)97 (98.0%)  Yes2 (3.0%)0 (0.0%)2 (2.0%) **Comorbidity: lymphoma, multiple myeloma**   ^a^ No66 (100.0%)33 (100.0%)99 (100.0%) **Comorbidity: moderate or severe liver disease**   0.5510^a^ No64 (97.0%)33 (100.0%)97 (98.0%)  Yes2 (3.0%)0 (0.0%)2 (2.0%) **Comorbidity: metastatic solid tumor**   0.2627^a^ No59 (89.4%)32 (97.0%)91 (91.9%)  Yes7 (10.6%)1 (3.0%)8 (8.1%) **Comorbidity: AIDS**   ^a^ No66 (100.0%)33 (100.0%)99 (100.0%) **Total points**   0.8387^b^ *N*663399  Mean (SD)5.8 (2.3)5.7 (1.9)5.7 (2.2)  Median5.05.05.0  Q1, Q34.0, 7.04.0, 7.04.0, 7.0  Range(2.0--12.0)(3.0--9.0)(2.0--12.0) [^2]

3.. Statistical analysis {#s0003}
========================

[Figure 1](#f0001){ref-type="fig"} shows a Histogram of the number of correct answers. Data were summarized with the mean (SD), median, Q1, Q3, and range for numeric variables and number (percent) for categorical variables. Fisher's exact test was used to compare categorical variables and the Kruskal--Wallis test was used to compare continuous variables between knowledgeable and not knowledgeable patients. All tests were two sided and performed at the 0.05 significance level.Figure 1.Histogram of number of correct answers\*.

4.. Results {#s0004}
===========

Sixty-six of 99 (66.7%) patients were classified as knowledgeable and 33 (33.3%) were classified as not. There were no significant differences between the 'Knowledgeable' and 'Not Knowledgeable' groups in their demographics and clinical characteristics. Fifty-one (77.3%) of knowledgeable patients and 23 (69.7%) of not knowledgeable patients understood that they were taking warfarin because of atrial fibrillation. The majority of patients from both knowledgeable and not knowledgeable groups were unable to answer the following questions ([Table 1](#t0001){ref-type="table"}): 'What is your risk of stroke within a given year if you do not take warfarin?', 'Warfarin decreases your risk of stroke by ... ?', and 'Your risk of significant bleeding while on warfarin within a given year is ... ?'. The patients listed as 'Knowledgeable' were able to correctly answer the questions: 'Which of the following increases your risk of bleeding if taken while treated with warfarin'? and 'Which of the following decreases your risk of bleeding if taken while treated with warfarin?' while the 'Not Knowledgeable' patients mostly answered 'I don't Know'. There was no statistical significance between 'knowledgeable' and 'not knowledgeable' patients in regards to how long they had been on warfarin (Figure 3) nor there was a significant difference between the two groups' time in the therapeutic range.

5.. Discussion {#s0005}
==============

The risks and benefits of warfarin therapy for non-valvular atrial fibrillation are well established. Providers have a multitude of tools to calculate a particular patient's specific risk profile in regards to warfarin therapy, but these can be complex and difficult for many patients to fully understand. Patients who are knowledgeable of their medications, and in particular the benefit they gain from proper adherence to their regimens, are more likely to have positive outcomes \[[@cit0009]\]. Our study suggests that most patients do not understand their warfarin therapy in detail, highlighting a lack of effective education on the part of the prescribers. Our patients, even those in the 'Knowledgeable' group, were unable to report their risk of stroke while on and off warfarin, and were unable to report their risk of significant bleeding while on warfarin. The patients determined to be 'Knowledgeable' were aware of what would increase and what would decrease their risk of bleeding while on warfarin; indeed, these are the answers that set them apart from the 'Not Knowledgeable' group. This could suggest that patients are more likely to remember what will affect their medication than they are to remember the intricate details regarding the indications for the medication. This could also suggest that providers spend more time telling patients what will affect their medication and do not spend as much time discussing the indications surrounding the medication. As discussed by Bartoli-Abdou et al. \[[@cit0010]\], patients with more understanding of warfarin demonstrate improved adherence and are more likely to have a consistently therapeutic INR. Specifically, patient beliefs regarding the severity of their illness and their beliefs surround medication efficacy led to increased TTR.

Other patient considerations must be accounted for when planning patient education on warfarin therapy. Studies of patients' educational achievement have yielded mixed results. Smith et al. \[[@cit0011]\] found that neither education level nor duration of therapy correlates with a patient's knowledge of warfarin. On the contrary, Hernandez et al. \[[@cit0009]\] found that patients with an 8th grade education or below had more difficulty with proper warfarin adherence than those with a college/university level of education. Patients with lower education levels were more likely to have subtherapeutic or supratherapeutic INRs (5.1% vs 2.8%, *p* \< 0.05). Their investigation suggests patients with lower education levels also had more frequent bleeding events and strokes (2.6% vs 0.71%, *p* \< 0.05), despite similar familiarity with the indication for their warfarin therapy. In our study, there was no difference in education level between the two groups. Our population was generally well educated with over 80% participating in more than high school education.

We did investigate if there would be any difference between our two groups of patients in their TTR. Here, we defined TTR as the percentage of therapeutic INRs (2.0--3.0) divided by the total number of INRs collected. There was no difference between our 'knowledgeable' and 'not knowledgeable' patient groups in relation to their TTR. We hypothesize that a similar number of total INRs in both groups, meaning similar compliance in INR checks, led to similar TTR for both groups ([Figure 2](#f0002){ref-type="fig"}).Figure 2.Time in therapeutic range by knowledge.Figure 3.Jitter plot of length of time on warfarin (months) by knowledge.

The geriatric population is particularly vulnerable to harm from warfarin therapy. Yiu and Bajorek \[[@cit0012]\] reported that patients over age 65 have worse compliance, leading to decreased TTR, and an increased risk of adverse bleeding events. The majority of these patients had no follow-up education over the course of 1 to 5 years of warfarin therapy. Ongoing education is important, as many aspects of warfarin knowledge have a retention time as short as 28 to 56 days \[[@cit0013]\].

Education and materials provided to patients must be easy to understand and readily accessible. Relying on the FDA medication guide for warfarin often leads to unsatisfactory patient knowledge and outcomes \[[@cit0014]\]. Several approaches have been successful in leading to a better understanding of warfarin therapy such as one-on-one education \[[@cit0015]\], video education from a pharmacist \[[@cit0016]\], post-hospital discharge education \[[@cit0017]\], and nurse-led anticoagulation clinics \[[@cit0018]\].

An Australian study focused on redesigning warfarin educational materials emphasized five key elements, health professional/patient communication and partnerships; warfarin compliance; simple, easy-to-read warfarin information; improved continuity of care between hospital and community settings; and patient follow-up \[[@cit0019]\]. Such changes led to improved patient outcomes which were particularly pronounced in 'at risk' groups including the elderly, those with low-literacy, and patients whose first language was not English.

We believe that utilizing the CHA~2~DS~2~-VASc score in patient education would increase patients' understanding of their risk of stroke while on and off warfarin. Sharing the score with them would encourage patient participation and increase compliance and TTR. We also believe a follow-up, prospective study could address this issue.

6.. Conclusions {#s0006}
===============

While most of our patients understood that they were taking warfarin because of their atrial fibrillation, the majority could not quantify their risk of stroke while on and off warfarin, and their risk of bleeding while on warfarin. Risk scores for these events (e.g., CHADS~2~score and Has-Bled score) in patients with non-valvular atrial fibrillation treated with warfarin are readily available and widely utilized by the medical community but not commonly emphasized in patient education at our institution. Consequently, a large proportion of our patients were found to have a low understanding of the risks and benefits of anticoagulation.

This study was conducted at a specialized anticoagulation clinic at an academic tertiary care medical facility that serves a generally affluent and well-educated population and utilizes standardized educational materials and counseling by specialized nursing staff. Despite these advantages, most patients were unable to accurately articulate their risks with and without warfarin therapy. This knowledge deficit may relate in part to our failure to include teaching focused on well-established clinical risk scores that can place thrombotic and bleeding risks into perspective. We have proposed that each patient treated with warfarin for atrial fibrillation be provided with their individualized risk estimates based on the CHA~2~DS~2~-VASc and HAS-BLED scores along with other routine educational materials and that this education be repeated annually by the anticoagulation clinic staff. Future research will focus on the impact of such an intervention not only on patient knowledge but clinical outcomes, as well.
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